
Published Utility Model Heiscl 5-45102 

name of the tttUity model: lineK motor cooling mcchRiiisrn 

applicanc Yaskawa 

aijplicatioadate: 2-24, 1988 

published date: 8-31.1989 



[xaoge of claims) 

1. • In a linear motor cooling mechanism where a linear motor stator is a coUedbobbm^ 

insulation maieiial having a coolant path inside and coolant is supplied to the coolant padi 
through pipe arrangement from outside, 
^fiear motor cooling mechanism comprising: 

T^iSobSkvided in two parts, made of a dietmal conductor material and 
having a coolant path inside; 

mold resin with high thermal conductivity which covers the coU around the bobbin; f- 
heat insulating resin which covers the mold resin; 

a closed circuit pipe arrangement connected to the both ends of the coU bobbin; and ' 
a radiator and a pump placed in the middle of flic pipe anzngemenL 

2. A linear motor cooling mechanism described in claLu 1 where the shape of the coolant path 
isaquasi-rectangle. 

3 . A linearmotor cooling mechanism described in claim U whei-e inside of the coolant path is 
rugged. 

[d^ails of the utility model] 

industrial aj^lication] . 
1hi5 Utility model relates to a linear motor cooling mechanirm. especiaUy a cooling mechanism to 
cod an armature coil where coils are wound on front and back smf aces of fixed cod bobbm 
ahemately. 

[prior art] 

Lventionally. namral cooling has been appUed in general fo. cooling of Unear motor armature 
coU, while compulsive cooling has been rare. 



As a reference, Fig. 7 iUustraKs a cross section of a wire cable where coolant flows inside. 

Along the inner periphery of outer insulation 75. element wire units 71 containing wires 72 arc 
arranged- parallel to the necessary number of element wire units 71 toward the center of the cable, 
cooling ducts 74 are arranged; inner gap is fiUed with thennal conductor filling 73; Me's hcai^that 
wires 72 generate is cooled by coolant. 

^blextts the idea tries to solve] 

In a conventional linear motor, nonuniform tempcramre distribution occurs in the linear motor 
mechanism part. Therefore, the conventional type linear motor could not be employed at the 
driving part of machines such as accuracy positioning uble where even a subde temperature 
induced deformation was not allowed. 

One driving method to restrict heat generation to a minimum is setting constant of linear mo^r at 
the rating or higher and driving at a lower rating to keep the temperature rise small. Then, tht size 

« 

of the linear motor turns out to be too large. 

There is also a method to apply coU to movable parts in order to make a heat generating part small, 
where the processing of current supply line becomes a problem; particularly, in synchronous 
machines where magnets are arranged in the fixed pan. the linear motor becomes too costly. 

Though not the case with Unear motor, in the method shown in Fig. 7 of the published patent 
Showa 59-4932 where coils (wires??) are placed around several or several tens of {coolant) tubes, 
flow quantity of the coolant can not be increased due to high flow resistance. The coohng path can 
not be bent in an extreme way. nor the path can be branched off. where the com^ection of flow 
paths could be too ttoublesomc and the shape of coolant path can not be modified easUy. 

This idea was devised in orfer to cope with above issues; the purpose of this idea is to offer a 

linear motor cooling mechanism where, by using a coil bobbin to fix linear mot^ 

path, the motor effectiveness is improved because contact area with coolant becomes 1^^^^^^^ 

generated at coU is effectively absorbed and thermal deformation due to temperature nse and 
wnperawre distribution is kept to a minimum, and heat transfer to the outside of stator cod « 
prevented so that the adjacent machines would not be influenced by the heaL 
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[means to solve the problem! 

In Older to achieve above puiposcs, ., ... j «f 

in a linear motor cooling mechanism where linear motor sutor which is coJed bobbm made of 
insulationmatenalhavingacoolantpathinsideando^^^ 
anangement from outside, 

the linear motor cooling mechanism by this idea is characterized by compiismg: 
acoabobbin divided in two parts, made ofathcrmalconductormaierialandhavingac^^^ 

^Id resin with high thermal conductivity which covers the coil around the bobbin; 
heat insulating resin which covers the mold icsin: 

aclosed circuit pipe arrangement comiected to the bothends of the coa bobbm; and 
a radiator and a pump placed in the middle of the pipe arrangement. 

C^mill can direcdy cool the coil bobbin 14 inside the linear motor 9 constimted in above 
mentioned manner. On account of heat msulation resinl3, heat lealcage from the linear motor 9 is 
extremely small, so most Of the heat generated in coils 1.2and3is removed from the motor by 

coolant IL 

SiDcc .h. step, of the CcootaO p«h 12 of a« coB bobbin 14 c4n be fonned freely, contact surface 

CM. be tacre«ed witho« iKre«ing flow resisnmce. Ihetttor:. it is possible to obtiun the 
„«st effective cooling sh^ [For exunple. inside surf«e csn be rugged « shown in ^h^c of 
Kg. 5.J Cool«« psth can be freely diverged inside ±e linear motor 9 so that the surface of longer 
toction of the rooiot has nnifonn temperanire distribution. 

Above op««ion toai^es it possible to keep ten^ture of the Unear -^^"'^ ' 
m«.r nJr.iths.nan ,en,pe.««.e gradient and wifl»«he« generation nordef^ 

offered. 

[embodiment] ^ 
Fottowing is the explanation of an cnAodiineat of this idea lefciiing to the figures: 

InRg. 1 «.d 2. inner and outerwaUs of the coolant path 12 is tbm^dbycoa bobbin Uwhiehis 



nadc of tesin mold with high thermal conductivity or metal such as aluminum and divided in two 
pam Ijy cut suifece 15; armamrc coils 1. 2 and 3 arc coiled around the outer surface of coolant path 
12 in a spiral. 

WhUe the coolant 1 1 passes through the coolant path 12 formed inside the coU bobbin 14. for 
example. &om left to right, it absorbs and takes away beat generated at armawiB coils 1 . 2 ap^ 3. 
exchanging heat with wall surface. 

Tbc COU bobbin 14 and amumic coils 1 . 2 and 3 are entirely molded by resin 10 with high thermal 
conductivity, which is further molded by heat insulation icsin 13 so as to prevent heat from leakmg 
outside by thermal conduction. Iheicfoie, heat generated at the motor armamrc cods 1. 2 and 3 
does not run away, but most of it is carried out by coolant 1 1 . 

Thus, tcmperatui^ rise of outer surface of the linear motor armature can be kept to a minimum. 
FoUowing is the method »cc<Kdii« to aaother embodi^ 

Fk 5 illust«tt» SOOK iB^menu of coolant path 12: Kg. 5 W shows «ii=odi«nt h.vu.g a 
oxtotpafl. of teeth-lite shape. Rg. 5 (b) shows a» eniwdimen. having a coolant part, of wavy 
and Kg. 5 (c) shows embodiment having cootot path shaped liJce a gomd. In the« 
molding or «tm«ion will be easy b, mridng coU bobbin 14 in two pans (left «.d nght 
sides) and adhering them by heat pressure etc. 

H. 6 is another embodiment of this idea: heat absorption par, 5 is formed »he,«n flow p«h of 
^ n is diviaed into scv„al parts in the longer directioa " 
sen. to fte coolant path 12 of each division ftom the coolant supply «1« 16. 16 "1 16 »d 
Lhargcdfrom 17. 17 and 17. making the ,empe,««edistrib«<ionof annmurecoOs 1.2 ««13 
along the longer direction uniform. 

■ trr. a arm.im« coils 1 2 and 3 are coUed around die coU bobbin 14 
In this embodiment shown m Fig. 6. atmanue cous i. z ana ^xoc^unn 
Lthe coolant supply inlets 16 and ouUets 17 ate arranged in a manner that no pitch mislocauon 
::SrurwXIeeffectivelcngthofmov^ 
cogging when thrust is generated in the linear motor. 
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kus consdcoied. a siiDple smiciuic of this idea caa dirccUy and effectively cool linear motor cod 
without changing the characteristics of the linear motor, there is almost no heat leakage outside. 
,en5«ranire is maintained at a constant in tegdartemperanirc. and a uni^ 
disctibation of a linear motor in the longer direction can be mamtained. 

brief explanation of figures 

Rg. I is a perspective view of the important pan of one embodiment of this idea. 

Hg* 2 is a cross section (of the important pan of one embodiment of this idea). 

Fig- 3 is a side view and a front view to illustrate how to coU the armanire coU. 

Fig. 4 is a circular system diagram of coolant 

Fig, 5 is a- cross section of another embodiment of this idea. 

Rg. 6 is a schematic to illustrate another embodiment of this idea. 

Fig. 7 is a cross section to explain the prior art 
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U phase amiaturc coil 


2. 


V phase armature coil 


3. 


W phase annanut coil 


5. 


heat absorber 
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closed circuit 
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pump 
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radiator 
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linear motor 
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thermal conductive resin 
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coolant 
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coolant path 


13. 


thermal insulating resin 


14, 


coil bobbin 
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cut surface 
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coolamiiilet 
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coolant outlet 
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